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MREE L RFE IR

( 210095)

0(C0) 24(Cl) 48(C2)t/hm’

pH 11.0% c2
Cco Cc2 25.0% 17.6% Cl1
C2 Cco 3.8
S642.2  S435.79 A
[13]
[1-2]
[3-4] [5] (6]
[14-16]
Huang
[8]
1
1.1
1 (36°51'N  118°40'E)
)
[10-11]
10% ~ 20% 75% 13.2
[12]
(2013GB23600666)
* (Iqli@njau.edu.cn)

(1992—)
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pH (H,0) 7.50 14.82 g/kg 550 ~650C
1.86 g/kg 75.48 mg/kg 413.72 mg/kg 2 mm 1
1.2 (Cucumis sativus L.) “ 7z
( )
x1 EYRRERMER
Table 1 Basic properties of tested biochar
pH
(H.0) (g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (g/kg)
10.3 2329 9.0 1.5 11.7 0.86 374
1.3 (1]
3 24thm* 154
(C1) 48 t/hm*(C2) (C0)
0~ 0.1 g/L Y(eosin-Y) 30 min
20 cm 4 12 1l
325 m?> 155 Terefe [
(0.65 m x 5 m) 2015 4 4
10
30 10 1 ml
500 kg/hm* 0.5% NaOCl 2 min
(N P05 : K,0=15:5:20) 18 t/ hm? 5 ml 20 pl 5
( =45% N+P,05+K,0=>5%) 1.5.6 (12)
250 kg/hm? (N : P,0s : K,0 = 2
20 120 : 20) Olympus ZX10
100 g
1.4 100 ~ 200
5 3 720 Olympus BX51
4 1.6
(ANOVA)
(P<0.05) Duncan’s
4 Excel 2013
SPSS 20.0
+
1.5
1.5.1 ()
2.1
1.5.2 2
19 pH
C2 Co
12.6%
Cl C2 Co
105°C 30 min 75°C 22.4% 372% C2 COo
10.2%
1.5.3 2 C2
_ Co 53.3% 43.7%
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Table 2 Effects of biochar on soil physical and chemical properties

pH
(H0) (uSlem) (g/em’) (gkg) (gkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
CO0 753+£002b 593.5+254a 127+001a 1584+026b 2.05+0.01b 045+0.06b 5590+4.78a 57.12+6.13a 349.02+2247b
Cl 7.68+0.03a 584.1+32.0a 1.13+0.04b 1938+0.76a 2.14+0.03ab 0.51+0.10b 59.86+6.23a 56.71+£259a 420.19+23.10b
C2 7.70+£0.05a 667.3+308a 1.11+£0.03b 21.73+1.38a 226+0.08a 0.69+005a 63.11+7.11a 5190+6.15a 501.59+24.76 a

P 0.05
(Cn) x4 HEYFRMERTAENRE. GNBRMERES SN
A
Table 4 Effects of biochar on contents of soluble sugar, organic acid
2.2 and nitrate in cucumber
3 C2 Co (mg/kg) (g/kg) (g/kg)
56.9% Cl1 Cco 70.40+593 a 2.77+022b 13.58 £0.66 b
Co C1 Cl 5244 +422b 3.15+0.14 ab 15.11 £0.74 ab
2 19 (oY) 61.57 + 1.55 ab 353+0.18a 16.01+£0.72 a
Co ( 3) 2
C2 COo
Cl Co (P>0.05)
25.0% 17.6% Cl1
®3 HEYRRWMEREYENTN Co 255% Cl1  C2
Table 3  Effects of biochar on cucumber biomass 23
(t/hm?) g ) (g ) 5
Cco 163.3+8.35a 4782+125a 0.51+0.03b
Cl1 145.1+393 a 50.50 +£0.54 a 0.73 £0.03 ab Co
C2 151.6 +4.34a 47.13+1.39a 0.80+0.13 a
C2
4 3.8 2.5 Cl
Co
F5 HYBURIIRELHR IR H . IPRFNIIR L E YR
Table 5 Effects of biochar on numbers of J2 root-knot nematode, egg masses and eggs
2
( /100g ) (/) ( /g /7 )
Co 207.50 3291 a 15+3Db 28.35+4.08b 655+ 126a
Cl 169.51 £ 14.66 a 39+ 11 ab 51.46 +12.32 ab 707+ 115 a
C2 185.56 £40.85a 72+17a 98.57+28.74 a 678 £152a
3
3.1
[25-26]
3.2
[22-24]
[1-2,4, 27-28]
[24] [5,29]
CEC™
NHZ [28]
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Effects of Biochar on Soil Properties, Cucumber Quality and
Root-knot Nematode Disease in Plastic Greenhouse

NIU Yaru, FU Xiangfeng, QIU Liangzhu, LI Lianqing’, PAN Genxing
(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to explore the effects of biochar on the quality and the root-knot nematode of cucumber, an experiment
was conducted in a plastic greenhouse with serious root-knot nematode disease after long-term of cucumber planting with three
levels of biochar amendment designed as follows: CO (no biochar, CK), C1 (biochar 24 t/hmz) and C2 (biochar 48 t/hm?). The
results indicated that biochar addition significantly increased soil organic matter, total N, NH;, available K and pH, and decreased
soil bulk density by more than 11.0%. Compared to CK, C2 treatment enhanced cucumber root biomass, soluble sugar content,
organic acid content, egg masses by 56.9%, 25.0%, 17.6% and 3.8 times, respectively, while C1 treatment decreased nitrate
content by 25.5%. However, biochar had no significant effect on cucumber yield. The experiment indicated that biochar can
improve soil properties, enhance cucumber quality, while increase the egg masses on cucumber roots. However, long-term
observation is necessary in the future studies because the interaction of biochar-soil-crop system is changeable with time.

Key words: Biochar; Cucumber; Root-knot nematode; Cucumber quality
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